C-NMR data of 1 with those of known daphnogirin isolated from D. giraldii by Liao S. G. et al., 4) 1 was determined as a rhamnnopyranoside of daphnogirin analog. The aglycone of 1 was obtained by acid hydrolysis, and identified to be 6-hydroxyl daphnogirin (1a) based on inspection of its NMR data. The rhamnnopyranosyl was attached to C-6 of the aglycose based on the hetero multiple bonding connectivity (HMBC) correlation between the anomeric proton (d H 5.52) of rhamnose and C-6 (d C 148.1). The above assignment was evidenced through the observation of the nuclear Overhouser enhanced and exchange spectroscopy (NOESY) correlations between 7-OH and H-8, and between the anomeric proton (d H 5.52) of rhamnnose and H-5, and between H-5 and H-4. Therefore, the structure of compound 1 was finally elucidated as 6-O-a-L-rhamnnopyranosyl-7-hydroxy-3-(7-methoxy-2-oxo-2H-1-benzopyran-8-yl)-2H-1-benzopyran-2-one, and named 6-O-a-L-rhamnnopyranosyl daphnogirin.
Compound 2 was isolated as white powder. The HR-ESI-MS showed a [MϩNa] ϩ ion peak, corresponding to a molecular formula C 24 H 20 O 11 Nitric oxide (NO) plays an important role in the regulation of many physiological functions, such as host defence, neurotoxicity, and vasodilation. 7) However, the excess production of NO has been implicated for immunological and inflammatory diseases including septic shock, rheumatoid arthritis, graft rejection, and diabetes. 8) Therefore, inhibition of NO production is apparently an important therapeutic consideration in the development of anti-inflammatory agents.
The stems and roots of D. giraldii have been used in Chinese folk medicine to treat rheumatism, and coumarins of this plant are commonly considered as the major bioactive constituents. In our test, compounds 1 and 2 were found not to reduce production of NO in RAW264.7 cells, and showed no cytotoxicity against RAW264.7 cells at the concentration of 100 mg/ml. Mono-coumarin, such as daphnetin isolated from D. giraldii, has been reported to possess unambiguous anti-inflammatory activity, while bis-coumarin glycosides 1 and 2 showed no inhibitory effects. It maybe result from structural difference or other action mechanism.
Compounds 1 and 2 were also screened cytotoxicity against four human tumor cell lines A549, LOVO, QGY-7703, 6T-CEM by 3-(4,5-dimethylthiazol-2-yl)-2,5-diphenyltetrazolium bromide (MTT) assay, but showed no inhibitory effects with IC 50 values of more than 30 mg/ml.
Experimental
Optical rotations were measured on a Perkin-Elmer-341 polarimeter. UV spectra were performed on a Shimadzu UV-210A, l max (log e) in nm. IR spectra were obtained on a Perkin-Elmer-577 spectrometer, in cm
Ϫ1
. Gas chromatography analysis was operated on an HP-5892 II with an FID detector, and an HP-20M (Carbowx 20M) capillary column (25 mϫ0.32 mmϫ 0.3 mm) was used.
1 H-and 13 C-NMR, HSQC, HMBC and NOESY spectra were recorded on a Bruker AVANCE II 600 NMR. HR-ESI-MS were performed on a JMS-HX-110 instrument.
Plant Material The stem barks of D. giraldii were collected in Shanxi province, P. R Acid Hydrolysis and GC Analysis of 1 and 2 Each compound (5 mg) was heated in 2.0 mol/l HCl-MeOH (1 : 1, v/v, 10 ml) at 90°C for 4 h. The reaction mixture was evaporated to dryness, and then partitioned between EtOAc and H 2 O. The EtOAc fraction was purified by Sephadex LH-20 (MeOH) to yield aglycone 1a. The H 2 O layer was neutralized by passing through an ion-exchange resin (Amberlite MB-3) column and concentrated to yield a sugar residue. The residue was treated with dry pyridine and L-cysteine methyl ester hydrochloride at 60°C for 2 h with stirring, and then concentrated to dryness. Trimethylsilylimidazole was added to the residue, and the mixture was heated for 1 h at 60°C, followed by partition between nhexane and water. The organic layer was analyzed by GC [HP-5892 II with an FID detector, and an HP-20M (Carbowx 20M) capillary column (25 mϫ 0.32 mmϫ0.3 mm)] and their retention times were compared with those of authentic sugars.
9) L-Rhamnnopyranose was detected from 1 (t R : 5.012 min), and D-apiofuranose was detected from 2 (t R : 4.680 min).
Determination of Nitrite Production The nitrite concentration in the medium was measured as an indicator of NO production according to the Griess method as described previously. 10) An amount of 100 ml of each culture supernatant was mixed with the same volume of Griess reagent (1% sulfanilamide in 5% phosphoric acid, and 0.1% naphthylethylenediamine dihydrocholoride in water) and the absorbance of the mixture at 550 nm was measured using a microplate reader. Nitrite concentrations were calculated from a standard curve of sodium nitrite prepared in the culture medium.
MTT Assay Compounds were tested for cytotoxicity using the microtitre MTT tetrazolium dye assay under conditions of continuous drug exposure reported, 11) but with some modifications. Cells culture was diluted 590 Vol. 56, No. 4 . After 24-h incubation at 37°C in a 5% CO 2 atmosphere, the tested compounds of variety concentrations (10 Ϫ2 -10 2 mg/ml) were added to the microplates in 10 ml amounts. The RAW264.7 cells and four tumour cell lines A549, LOVO, QGY-7703, 6T-CEM, were exposed to the drugs for another 72 h. The absorbance was read on a Wellscan reader (MK-2, Labsystems, Finland) at 570 nm. Topotecan (purchased from Nanjing Tianzun Zezhong Chemical Co., Ltd., P. R. China) was used as positive reference substance with concentrations of 10 Ϫ3 -10 2 mg/ml.
